Background. The new advances for the treatment of HIV infection using Highly Active Antiretroviral Therapy (HAART) have dramatically improved disease prognosis. However, they are living longer with a chronic condition that increases the risk for psychiatric and psychosocial problems. Various studies have linked HIV/AIDS with a number of psychological problems, depression being the most common. Moreover, studies have found that chronically ill people are at increased risk of psychological problems. Thus, this study aimed at assessing the level of psychological distress and its associated factors among people living with HIV/AIDS in selected Hospitals of North Sowa Zone of Amhara region, Ethiopia, 2017. Method. Institution based crosssectional study design with systematic random sampling method was used. Data was collected by structured interviewer-based Amharic version questionnaire. A total of 422 people living with HIV/AIDS were involved in the study from 1 to 30 May 2017. Data analysis was done with the help of a computer program (SPSS version 16.0). Binary logistic regression analysis was used for bivariate and multivariate analysis. The strength of the association was presented by odds ratio with a 95% confidence interval. Result. The prevalence of psychological distress was 7.8% (95% CI: 5.25%, 10.39%). Being female (AOR = 3.02; 95% CI: 1.16, 7.82), illiterates (AOR = 3.91; 95% CI: 1.31, 6.45), participants who currently use alcohol (AOR = 2.70; 95% CI: 1.23, 5.88), respondents whose CD4 count is less than 500 cells/ l (AOR = 2.28; 95% CI: 1.02, 5.11), and participants who are considered stigmatized (AOR = 2.41; 95% CI: 1.11, 5.22) were positively associated with psychological distress. Conclusion. The prevalence of psychological distress was low as compared to other studies conducted in Ethiopia. This may affect the quality of life of people living with HIV/AIDS and their families. Being female, illiteracy, alcohol use, and having lower CD4 count and perceived stigma increased the odds of psychological distress. Thus, concerned stakeholders should collaborate on the integration of HIV/AIDs treatment and mental health services.
Introduction
The human immunodeficiency virus (HIV) epidemic was first identified in the 1980s [1, 2] . Since the start of the epidemic, around 78 million people have been infected with HIV and 39 million people have died with AIDS-related causes [2, 3] . Sub-Saharan Africa is the most affected region, with 25.6 million PLHIV, and accounts for two-thirds of the global total of new HIV infections [2] [3] [4] . According to the survey report from Ethiopian Public Health Institute in 2016, the national prevalence of HIV infection was 1.2% with the total estimation of 741,478 (291,414 males and 450,063 females) HIV infected people among the adult population [2, 3, 5] .
Different HIV/AIDS prevention strategies and policies have been designed in order to combat the burden of the HIV/AIDS epidemic [2, 3] . In Ethiopia, there are prioritized interventions applied to fight against this chronic illness.
AIDS Research and Treatment
HIV/AIDS chronic care is one of the prioritized strategies which include providing of ART for every HIV positive individual irrespective of their CD4 count and WHO HIV/AIDS staging in order to make these people live longer with improved quality of life. The first ART treatment was begun in 2003, and in 2005 free ART was started in Ethiopia. Currently, there are more than 1230 health facilities providing HIV care and treatment services. In these facilities, there are 367,000 adults and 23,400 children under the age of 15 taking ARV [2] .
Opportunistic infections are the predominant causes of morbidity and mortality among HIV infected patients [2] [3] [4] . HIV affects the nervous system in 70-80% of infected patients [1, 2] . The result may be due to the direct effect of the virus, opportunistic infections, and/or malignancies [1] [2] [3] [4] . Neurological manifestations of HIV can occur at any time from viral acquisition to the late stages of AIDs [1] [2] [3] .
Up to 50 percent of persons with specific medical problems or stressors have been diagnosed with psychological problems [1] . Mental distress (or psychological distress) is a term used to describe a range of symptoms and experiences of a person's internal life that are commonly held to be troubling, confusing, or out of the ordinary.
A person in mental distress may exhibit some of the symptoms described in psychiatry, such as anxiety, confused emotions, hallucination, rage, depression, and others [6] . Several chronic medical illnesses like cancer, Parkinson's disease, Diabetes Mellitus, HIV/AIDS, and others are responsible for the development of psychological/mental distresses [7] [8] [9] [10] .
People living with HIV are at increased risk of developing a range of noncommunicable diseases (NCDs). With effective ART, people with HIV are living longer and experiencing NCDs associated with aging [2, 11, 12] . In general, around the world, mental health problems are more than twice as common among people living with HIV/AIDS compared to the general population [1, [13] [14] [15] [16] [17] . Since HIV/AIDS is a type of discriminating disease people with it are most frequently affected with lack of social support, poor selfesteem, stigma, and discrimination. This, in turn, predisposes them to psychological problems like depression and anxiety [11, [18] [19] [20] [21] [22] [23] [24] . In addition to the direct effect of HIV and the effect of social networking to cause psychological distress in PLWHA, the ART drug side effect might also be a predisposing factor for the development of these problems [1, 2, 25] . In Ethiopia, nearly half of the people living with HIV/AIDS were depressed or anxious [2] . The cooccurrence of other medical problems like tuberculosis outnumbers the occurrence of mental illness for individuals living with HIV that also magnifies the burden of the disease [26, 27] . Moreover, different studies indicated that the burden of HIV is dramatically becoming increased especially with the cooccurrence of different psychosocial problems. Therefore, the present study attempted to assess the level and associated factors of psychological distress in people living with HIV/AIDS on ART follow-up clinics.
Methods

Study
Design, Setting, and Population. Institution-based cross-sectional study design was employed to determine the magnitude of and identify factors associated with psychological distress among HIV/AIDS patients selected from three public hospitals, Ethiopia. Out of 3123 PLWH following their ART and whose age was greater than or equal to 18 years were eligible for this study. However, study participants who were seriously ill had been excluded. These are HIV/AIDS patients who were Unable to give a response to the questions raised by the data collectors due to the severity of illness or comorbidities.
Sample Size and Sampling
Procedure. The sample size was determined by using a single population proportion formula. The assumptions considered were (Z /2 ) which is the standardized normal distribution value for the 95% confidence interval (1.96), the proportion of psychological distress (P) taken as 50% with the marginal error (d) of 5%. Moreover, considering 10% of the nonresponse rate, the total sample size calculated was 422. Systematic sampling technique was employed to recruit study participants. First, three hospitals were selected randomly by lottery method. Then, the sample size was allocated proportionally for each hospital (Debre Berhan Referral Hospital = 242, Enat district hospital = 152, and Ataye district hospital = 28). Finally, study participants were selected by using systematic random sampling in every sampling fraction (k=7) after selecting the first study participant by lottery method.
Study Variables
Dependent variable was prevalence of psychological distress.
Independent variables were the following: sociodemographic factors: age, sex, marital status, ethnicity, religion, occupation, educational status, and income; clinical characteristics: WHO HIV/AIDs stages, ART drug adherence, opportunistic infections, and duration of knowing their HIV status; and environmental factors: stigma and discrimination and substance use (Khat, alcohol, and tobacco).
Data Collection Instrument and Procedure
The questionnaire was first prepared in English and then translated into the national language, Amharic, and then again translated back to English to check for consistency and rephrasing difficult concepts. A structured, interviewerbased self-reported questionnaire (SRQ-20) [28] was used to measure psychological distress, which is validated in Ethiopia [29] . Each question has two options (Yes/No). Participants were given one point for each question if they answered "Yes" and given zero points if their response was "No." Then, the total score was summed up and yielded a score ranging from 0 to 20. Finally, the score was recorded and a participant who scored greater than or equal to 11 was considered as having psychological distresses. Questions for assessing the sociodemographic, clinical history, and substance use status were AIDS Research and Treatment 3 designed from different pieces of literature. Factors related to perceived stigma due to HIV status were assessed by Stigma related experience scale (5-items) [10] . It measures stigma experiences of HIV/AIDS patients in a five-point Likerttype scale, that is, "never," "rarely," "sometimes," "often," and "always." Items are then recoded into binary variables to reflect the presence or absence of each specific stigma experience in the way that "never," "rarely," and "sometimes" are recorded as "0" to reflect the absence of stigma and "often" and "always" are recorded as "1" to reflect the presence of stigma. Values are then summed across the five items for a scale score ranging from 0 to 5. So, the increase in the score of scale shows that respondents are experiencing more stigma and low score shows that respondents are experiencing lower levels of stigma. Data were collected by clinical nurses who work in the same health institution at the ART clinic. This helps us to keep the privacy and confidentiality of study participants.
Data Quality Control
Data quality was assured by designing proper data abstraction tools. The data collection instrument was pretested on 5% of the sample size out of the study area to avoid information contamination. Language clarity, appropriateness of data collection tools, estimating of the time required, and the necessary amendments were considered based on the pretest. Two-day training was given concerning the data collection tool and data collection process for both data collectors and supervisors. During the data collection time, close supervision and monitoring were carried out by supervisors and the principal investigator to ensure the quality of the data. Finally, all the collected data were checked by the supervisors and investigator for its completeness and consistency during the data management, storage, and analysis.
Data Processing and Analysis
Before analysis, data were cleaned, edited, and coded. Any errors identified at this time were corrected after reviewing the original data using questionnaire code numbers (001-422). Data was entered using Epi-Data version 3.1 and analyzed using SPSS version 16 statistical software. Descriptive statistic was used to explain the study participants in relation to study variables. Bivariate and multivariate logistic regression analysis was performed to identify associated factors with psychological distress. During binary logistic regression analyses, first, each variable was independently assessed to determine the crude odds ratio of each identified variable with psychological distress (P<0.2). After making an appropriate selection of variables having a strong association with the dependent variable, we moved to the second stage of analyses of multivariate logistic regression analyses of all variables found statistically significant during simple logistic regression (P<0.05). The strength of the association was presented by odds ratio with a 95% confidence interval. 
Result
Prevalence of Psychological Distress.
The prevalence of psychological distress among PLWHA is 7.8% (95% CI: 5.25%, 10.39%).
Factors Associated with Psychological
Distress. Multivariate logistic regression analysis revealed that being a female, illiteracy, current alcohol usage, CD4 count less than 500 cells/ l, and perceived stigma were statistically significant with psychological distress (p < 0.05). Being female participants (AOR = 3.02; 95% CI: 1.16, 7.82) were significantly associated with psychological distress. Illiterate participants were four times (AOR = 3.91; 95% CI: 1.31, 6.45) more likely to develop psychological distress than their counterparts. Similarly, respondents who were currently taking alcohol (AOR = 2.70; 95% CI: 1.23, 5.88), respondents whose CD4 count <500 cells/ l (AOR = 2.28; 95% CI: 1.02, 5.11), and respondents who had perceived stigma (AOR = 2.41; 95% CI: 1.11, 5.22) were more likely to have psychological distress than their counterparts (Table 3 ).
Discussion
People with chronic illnesses are frequently at increased risk of developing physical, emotional, and psychological problems. HIV/AIDS is one of the chronic illnesses predisposing patients to these problems. This study identified gender (being female), illiteracy, current alcohol users, perceived stigma, and HIV infected individuals who had a CD4 count less than 500 cells/ l as the determinants for psychological distress among PLWH receiving their ART at three selected 4 AIDS Research and Treatment hospitals of North Shewa Zone, Amhara regional state, Ethiopia, in 2017. This study indicated that psychological distress among PLWH is 7.8%. This prevalence is in line with one cohort study done in Athena, Amsterdam (9.7%) [16] . In contrast, another research conducted in the Southern part of India revealed a slightly higher prevalence (12%). This might be due to the difference in study areas [17] . Similarly, psychological problems (depression and anxiety) among people living with HIV/AIDS are prevalent in most African countries [11, 24, 25] as compared with the present study. The discrepancy might be due to sociocultural, economic, study design, and environmental factor differences. The prevalence of psychological problems in two studies [26, 27] (one systematic review and one cross-sectional study) conducted in sub-Saharan Africa among PLWH is in line (9% and 8%, respectively) with the current study. Most of the studies conducted in Ethiopia showed that the prevalence of psychological problems is significantly higher than the prevalence of current study. For example, the prevalence of common mental disorders in one institution based crosssectional study conducted in Ethiopia among TB/HIV coinfected patients is 63.7% [30] . This far discrepancy might be due to the presence of TB/HIV coexistence. Being female is positively associated with psychological distress. Similarly, being female was positively associated with psychological distress in studies conducted in different parts of the world. For instance, studies conducted in South Africa (Cape Town) [18] , Malaysia [20] , Nigeria [11] , Uganda [27] , and Gondar, Ethiopia [31] showed that being female was statistically associated with psychological distress. The possible reason could be a biological (hormonal) difference with their counterparts. Female hormones like estrogen and progesterone imbalance are supposed to cause different psychological problems like anxiety and depression. The other assumption might be due to having less ability to bear traumatic life stressors like HIV/AIDS in females than males which makes them more vulnerable to develop adjustment problem with the illness. On the top of sociodemographic factors, being illiterate is one of the factors associated with the development of psychological distress among the participants in this study. This association might be due to a lack of knowledge about the nature of the illness management options. As a result, they might be delayed to get appropriate investigation and management which gives a chance for the virus to replicate more rapidly and invade more host cells which lower their immunity. Due to this, they could be predisposed to develop different Opportunistic Infections (OIs) and their Central Nervous System (CNS) may be affected. This condition may also affect their cognition and emotion that would be manifested by anxiety and depression.
Moreover, the development of psychological distresses among study participants was associated with current alcohol use. Similarly, studies conducted in the Netherlands [16] , Uganda [27] , and Gondar, Ethiopia, [31] showed the association between alcohol use and distress. Many assumptions might be considered related to alcohol use and psychological distress. If people on any drug treatment including ART take alcohol, they would frequently forget to take their drugs at the right time and the right dose due to the effect of alcohol on parts of the brain which are responsible for memory, decision, and judgment. As a result, the drug could not function correctly and predisposes the patient to drug resistance and the virus continues to replicate and his/her immunity becomes lower. This, in turn, causes different OIs and psychological problems. Alcohol intake can also predispose patients to poor nutrition due to the physiological effect of suppression of the appetite center in the brain and poor absorption in the gastrointestinal (GI) system. Due to this reason, the immune system of the patient would be lowered and the psychological adaptation is less likely. The other effect of alcohol use during ART treatment regimen can be drug-alcohol interaction which makes the drugs ineffective and the opportunity to viral replication. This is also responsible for lowering of the body resistance to cause different psychological problems and OIs.
Another factor which was responsible for the development of psychological distress is CD4 cell count less than 500 cells/ l. The same findings were reported from Cameron [24] , Debark District Hospital Northwest, Ethiopia [32] , and Dilla Hospital [33] . It is clear that when CD4 count becomes lesser in patients infected with HIV, the viral replication increases; this in turn decreases the body resistance of the individual which predisposes him/her to different OIs and malignancies. As a result, these OIs and malignancies might also affect the brain directly to cause different psychiatric problems.
Perceived stigma is another factor associated with psychological distress. Similarly, study conducted in India [17] , South Africa (Cape Town) [18] , northern Thailand and Zimbabwe [23] , South Africa [25] , Mekelle [34] , and Alert
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Hospital [35] and a systematic review conducted in Ethiopia [36] and in Dilla Hospital [33] found that perceived stigma was positively associated with the development of psychological distress. Since HIV/AIDS is a stigmatizing and discriminating disease PLWHA could fear to have intimacy with others and they could be withdrawn from different social events. This makes them unable to have support in the daily challenges they could face. Moreover, the poor social interaction due to their perceived stigma might restrict them not to follow their chronic care regularly which leads to poor treatment adherence. Moreover, this could also cause poor psychosocial adjustment and create an opportunity for the virus to replicate continuously and the lowering of individuals' immunity which causes different OIs.
Strength and Limitation of the Study
The strength of this study is the fact that we enrolled an adequate number of study participants which helps us to assure the representativeness of the findings of the study to the entire cohort. Further, we have also attempted to measure multiple variables that have significance for psychological distress including perceived stigma. However, the findings of this study should be taken by considering the following methodological limitations. One of the shortcomings of this study could be recall bias but we tried to minimize it by including questions of recent memory. Moreover, during assessing alcohol intake behavior, we only measured whether they used or not. But, alcohol consumption without considering the content and volume of alcohol intake might have resulted in an underestimation of the strength of association with the outcome.
Conclusion
The prevalence of psychological distress was low as compared to other studies conducted in Ethiopia. Though the problem is relatively low, it may affect the quality of life of people living with HIV/AIDS and their families. Being female, illiteracy, alcohol use, having lower CD4 count, and perceived stigma increased the odds of psychological distress. Thus, concerned stakeholders should collaborate on integrating HIV/AIDs treatment service with mental health services. Behavioral change communication is mandatory to reduce risk behavior like alcohol use. 
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